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In a lithographic projection apparatus, a time-saving height measurement method is used. While in a 
projection station (105, 108, 1 1 1) the pattern of a mask (129) is projected on the fields of a first substrate 
(1 20), the height of the fields of a second substrate (1 21 ) is measured in a measuring station (1 33). In the 
measuring station, the height of the substrate fields and the height of the substrate holder (1 1 3) are 
measured by a first height sensor (150) and a second height sensor (160), respectively, and the value of 
the height of the substrate holder associated with the ideal height of the substrate field is determined for 
each substrate field. In the projection station, only the height of the substrate holder (1 1 1) is controlled by 
a third height sensor (180). The second and third height sensors are preferably part of a composite XY 
interferometer system extended with a Z measuring axis. 
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CLAIMS 



[Claim(s)] 

1 . By the Approach of Projecting Mask Pattem on Two or More Fields of Substrate in which Radiation 
Induction Layer was Prepared by Projection Beam and Projection System Before introducing the substrate 
electrode holder accompanied by a substrate into the bottom of a projection system in a projection beam 
Height is measured in the direction of parallel on the shaft of a projection beam. The height of the datum 
level of substrate electrode holder is measured The relation between the height of a substrate field and the 
height of the datum level of a substrate electrode holder is established By saving this relation in memory 
After distinguishing the surface profile of a substrate about each substrate field and introducing the substrate 
electrode holder accompanied by a substrate into a projection beam for the lighting of each substrate field, 
by inspecting the height of the datum level of a substrate electrode holder In the approach of adjusting the 
height of this field by measurement of the height of each substrate field To the shaft of a projection beam, 
receive mutually in respect of being vertical, and said field and the 1st height sensor are moved. The 2nd 
height sensor is used in order to measure the height of substrate support datum level. The approach 
characterized by inspecting only the value of this height of each substrate field by the 3rd height sensor after 
calculating the height of the substrate support datum plane relevant to the ideal height of the corresponding 
substrate field after that, saving it and introducing a substrate into a projection beam. 

2. Approach according to claim 1 characterized by measuring simultaneously height of this substrate field, 
and height of substrate electrode-holder datum level for every substrate field. 

3. It is the approach according to claim 1 or 2 which the X-axis and a Y-axis are shafts of 3 shaft rectangular 
coordinate system, and is characterized by the Z-axis being parallel to the shaft of a projection beam by 
measuring the location of a substrate along with the X-axis and a Y-axis when measuring the height of both 
and substrate electrode-holder datum level before and after introducing the substrate electrode holder 
accompanied by a substrate into a projection beam. 

Before Introducing Substrate Electrode Holder Accompanied by Substrate into Projection Beam, 4. About 
Each Substrate Field Using said relation, before illuminating, after asking for the relation between the 
alignment mark relevant to said substrate field, and at least one reference mark on a substrate electrode 
holder and introducing the substrate electrode holder accompanied by a substrate into a projection beam The 
approach according to claim 3 characterized by taking the alignment of each substrate field by taking the 
alignment of said reference mark to the mark to which it corresponds on a mask. 

5. Product using claim 1, claim 2, and approach according to claim 3 or 4 manufactured by lithography 
technique. 

6. With Equipment Equipped with Projection Station Which Projects Mask Pattem on Two or More Fields 
of Substrate Arranged on Substrate Electrode Holder, and Measurement Station Which Measures Height of 
Each Substrate Field, and Height of Datum Level of Substrate Electrode Holder The path of the substrate 
which passes along equipment is equipment which extends to a projection station through a measurement 
station. The 1st and 2nd height sensor by which a measurement station measures the height of a substrate 
field and substrate electrode-holder datum level, respectively is held. Lithography projection equipment 
suitable for performing the approach according to claim 1 that a projection station is characterized by 
holding the 3rd height sensor which measures the height of substrate electrode-holder datum level. 

7. Lithography projection equipment according to claim 6 characterized by including optical alignment 
system equipped with element with which measurement station picturizes alignment mark relevant to 
substrate field, and at least one substrate electrode-holder alignment mark on reference mark in alignment 
system. 

Lithography projection equipment according to claim 6 or 7 characterized by 8.3 height sensors being 
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optical height sensors. 

9. At Least One of 2nd and 3rd Height Sensors Forms Some Separate Compound XYZ Interferometer 
Systems Which Measure X of Substrate, Y Displacement, and Location. Have some X and Y measurement 
shafts, and the number is equal to the translation number of the substrate for which it asks with an 
interferometer at least. Said measurement shaft cooperates with X and Y mesisurement mirror which have 
been arranged on a substrate electrode holder. Lithography projection equipment according to claim 8 with 
which said Z measurement shaft and a Z measurement mirror are characterized by constituting a height 
sensor with Z reflector and Z detector in cooperation with the Z measurement mirror in which said 
interferometer systems have been fiirther arranged on a substrate electrode holder by the acute angle to XY 
side. 

10. Lithography projection equipment according to claim 9 with which the Z measurement mirror of 
interferometer systems is characterized by being arranged on a substrate electrode holder at the include 
angle of about 45 degrees to XY side. 

11. Lithography projection equipment according to claim 9 or 10 with which the Z measurement mirror of 
interferometer systems is characterized by consisting of parts for the chamfer of X or Y measurement 
mirror. 

12. Lithography projection equipment according to claim 9 or 10 with which the Z measurement mirror of 
interferometer systems consists of beveling rods arranged on the side face of a substrate electrode holder in 
which X or y measurement mirror has also been arranged, and said rod is characterized by extending on the 
whole side face in a Z direction in a direction vertical to the small part of said side face, and this. 

13. Lithography projection equipment according to claim 12 characterized by arranging the Z measurement 
mirror of interferometer systems at the part of a substrate electrode holder far from a substrate. 

14. Lithography projection equipment given in any 1 term of claim 9 to claim 13 characterized by the 
criteria mirror of the criteria beam relevant to a Z measurement beam consisting of X or Y measurement 
mirrors which have been arranged on the side face of a substrate electrode holder in which the Z 
measurement mirror has also been arranged. 

15. Lithography projection equipment given in any 1 term of claim 9 to claim 14 characterized by the path 
of a Z measurement beam incorporating the retroreflector in which said mirror is made to reflect the Z 
measurement beam which reflects in a Z measurement mirror and is turned to Z detector in order to make it 
reflect further in said measurement mirror. 

16. Lithography projection equipment given in any 1 term of claim 9 to claim 15 which is characterized by 
equipping interferometer systems with at least five measurement shafts fiirther in addition to a Z 
measurement shaft. 

17. Lithography projection equipment given in any 1 term of claim 9 to claim 16 in which interferometer 
systems have the measurement shaft which two measurement beams from which wavelength differs spread. 

18. Lithography projection equipment given in any 1 term of claim 9 to claim 17 which the component of Z 
reflector is arranged within a projection station, an interferometer station, and the rigid limit to which the 
projection station is also being fixed, and is fiirther characterized by being isolated dynamically and hanging 
a frame from other components of equipment except for a measurement mirror. 

19. Lithography projection equipment given in any 1 term of claim 9 to claim 18 to which the criteria mirror 
of the criteria beam relevant to X and Y measurement beam is characterized by being arranged on the 
electrode holder of a projection system. 

20. an approach given in any 1 term of claim 1 to claim 4 characterize by to follow the root same during the 
lighting of a field when the field which inspected continuously introduce a substrate into the bottom of a 
projection station in a projection beam after that according to the specific root specified by the sequence 
arrange by receive mutually in case it ask for the surface profile of two or more substrate fields before 
introduce a substrate into a projection beam . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

To the substrate using the height measurement which saves time amount, a mask pattern The approach and 
equipment which carry out repeat projection This invention It is related with the approach of projecting a 
mask pattem on two or more fields of a substrate in which the radiation induction layer was prepared by the 
projection beam and the projection system. Before introducing the substrate electrode holder accompanied 
by a substrate into the bottom of a projection system in a projection beam Each field of a substrate Height is 
measured in a direction parallel to the shaft of a projection beam. The height of the datum level of substrate 
electrode holder is measured. The relation between the height of a substrate field and the height of the datum 
level of a substrate electrode holder is established. In order to ask for the surface profile of a substrate and to 
illuminate each substrate field by saving this relation in memory After introducing the substrate electrode 
holder accompanied by a substrate into a projection beam, it is related with the approach of adjusting the 
height of this field by inspecting the height of the datum level of a substrate electrode holder. 
This invention relates to the product manufactured by this approach, and the lithography projection 
equipment suitable for performing this approach again. 

This type of the approach and equipment which manufacture IC are indicated by the Japanese patent 
application disclosure No. 196532 [61 to ]. Since a substrate receives heat treatment between the continuous 
lighting in a mask pattem different each time in IC manufacture process, this patent application has 
mentioned the problem that the fi-ont face of a substrate may deform. Because of such deformation of a 
substrate front face, IC area or the field of a substrate may exceed the depth of focus of the projection lens 
system which picturizes a mask pattem to various substrate fields, therefore cannot realize an image any 
longer. Therefore, it is necessary to measure the location in alignment with a shaft parallel to the height of 
each substrate field, i.e., the optical axis of a projection lens system. If height measurement is carried out by 
one place for every substrate field, it cannot guarantee that the difference of elevation of the substrate field 
in question cannot be measured, but the whole substrate field is in the depth of focus of a projection lens 
system. 

It is too bad for being able to guarantee that the object of the Japanese patent application disclosure No. 
196532 [ 61 to ] has the whole substrate field fi-ont face in the depth of focus, and this fi-ont face 
illuminating, or is offering the approach it being able to check whether it having the quality which must not 
be used at all. In order to realize this object, before introducing the Japanese patent application disclosure 
No. 196532 [ 61 to ] in a projection station according to the inside of a projection beam, and the bottom of a 
projection lens system, it proposes measuring dip depending on the height of the field of a substrate, and the 
case. 

The important parameter of the present lithography equipment is the number of a throughput, i.e., the 
substrate which equipment can illuminate for every unit time amount, therefore the substrates which 
prepared the image of a mask pattem. The new model of these equipments is made one after another after 
the advertisement of the Japanese patent application disclosure No. 196532 [ 61 to ]. IC with more 
electronic parts was able to be manufactured with the equipment of these new models, however, the 
alignment (adjustment) of a substrate field will be taken to a mask pattem (the shaft of a projection system - 
receiving - vertical X and the direction of Y), the procedure of maintaining a focus to the field will become 
still more difficult, and time amount will be further taken by this. Not only the alignment system that 
picturizes the alignment mark of a substrate on the mark of a mask between this alignment, for example, is 
indicated by U.S. Pat. No. 4,778,275 but the interferometer systems which can fix the location of X of a 
substrate, Y migration, and a substrate field on system of coordinates are used. 

Important progress was using the interferometer systems which have not three but at least five measurement 
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shafts, lithography equipment equipped with such interferometer systems — the Europe patent application 
disclosure 498th — it is indicated by No. 499. In these interferometer systems, not only the variation rate of 
the substrate in alignment with the X-axis and a Y-axis but the dip to the X-axis and the dip to a Y-axis can 
be dramatically measured to accuracy. Consequently, each substrate field can be positioned in sufficient 
precision to a mask pattern, without performing separate alignment for every substrate field. Therefore, time 
amount required for the lighting of a substrate can be shortened substantially. 

In the Japanese patent application disclosure No. 196532 [ 61 to ], in order to measure the height and dip of 
a substrate field, a separate measurement station is used. In order to use two or more substrate electrode 
holders, it also attracts attention that lighting of the 1st substrate and measurement of the 2nd substrate can 
be performed simultaneously, therefore the same throughput as known equipment can be attained. The 
reason is that equipment processes one substrate at a time, i.e., time amount required to illuminate [ first, 
measure the 1st substrate continuously, illuminate it and ] the whole substrate if the 2nd substrate is 
measured continuously, and is illuminated after that and it is the same as that of the following is too long 
since the measurement step of various excesses is performed for every substrate field. However, with the 
facility which prepared the interferometer systems which have at least five measurement shafts, even if the 
problem and solution which were mentioned by the Japanese patent application disclosure No. 196532 [ 61 
to ] are lost and there are no measurement and lighting of a separate measurement station and parallel time 
amount, the target precision can also be attained. 

It is required to have to picturize new lithography equipment and still smaller details, to take alignment for 
every substrate field, even if it uses the interferometer systems which have five or more measurement shafts 
with the lithography equipment under present development with desirable positioning accuracy advanced to 
the pan of a substrate field, and to perform amendment of a focus and dip. 

for example, the Europe patent application disclosure 0th ~ 687 957 No. and the Japanese patent application 

disclosure No. 183031 [ 57 to ] 

Forming the lithography projection equipment which has at least two substrate electrode holders and a 
separate alignment station with a ******** epitome is already proposed. At this station, before introducing 
a substrate into a projection station, alignment is taken to the substrate electrode holder which arranges this. 
Two substrate electrode holders are used, and since between an alignment station and projection stations is 
movable, while illuminating the 1st substrate at the projection station, this can take the alignment of the 2nd 
substrate to the substrate supporter of an alignment station, and can suppress time amount required for the 
alignment in a projection station to the minimum. 

At the height measurement station indicated by the Japanese patent application disclosure No. 196532 [61 
to ], in order to measure the height of both a substrate field and the datum level of a substrate electrode 
holder, two or more same height sensors which consist of three air sensors are used. Furthermore, in order to 
measure the configuration of the front face of a substrate field, shirring interferometer systems are prepared. 
As a result of choosing this measuring device, a measurement procedure will include comparatively many 
phases. 

The height of a substrate field is measured by three air sensors in three different locations of this field so that 
the dip of a substrate field can be calculated to the 1st. This dip is called a "temporary basal plane." Then, 
with the vertical actuator at a height measurement station, it secures so that a temporary basal plane may 
become in parallel with the datum level of an interferometer. Next, the air sensor on the front face of a 
substrate is moved to the datum level of a substrate electrode holder. Then, a substrate field is measured 
with an interferometer and it calculates from the interference pattern which formed the configuration of a 
substrate field front face in interferometer systems between them. Only a slight distance must move a 
substrate vertically with a vertical actuator during this treatment. Then, the height of substrate supporter 
datum level is measured by three air sensors. Finally, correlation with this height and temporary basal plane 
is searched for. Thus, the acquired information is transmitted to a projection station, if the corresponding 
substrate arrives here, it will be used in order to adjust the height of a substrate field, and only the height of 
the datum level of a substrate will be measured by three sensors at a projection station. 
It is the object of this invention that what was indicated by the Japanese patent application disclosure No. 
196532 [ 61 to ] offers the approach of the type indicated to the paragraph of the beginning simpler than this 
based on a different concept. The approach by this invention is set to measurement of the height of each 
substrate field. Said field and the 1st height sensor In order to receive mutually in respect of being vertical to 
the shaft of a projection beam, to make it move and to measure the height of the datum level of a substrate 
supporter, the 2nd height sensor is used. After calculating the height of the substrate supporter datum plane 
relevant to the ideal height of the corresponding substrate field after that, saving it and introducing a 
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substrate into a projection beam, it is characterized by inspecting only the value of this height of each 
substrate field by the 3rd height sensor. 

The shaft of a projection beam is understood to be what meeins the symmetry axis of a projection radiation. 
This radiation may consist of one beam which has a round cross section, an annular cross section, or the 
cross section of the gestalt of a circular partition. Or a projection radiation is arranged at four quadrants and 
may consist of four sub beams which raised the resolving power of projection equipment about the object. 
Here, a symmetry axis is a shaft passing through the core of four quadrants. The projection beam which has 
the cross section of the gestah of a circular partition inside the boundary of a mask side is used for a step 
scanner. In the case of the latter, a symmetry axis is a shaft passing through the center of curvature of a 
circle. 

When this invention uses one height sensor for measurement of a substrate field, it receives mutually, this 
field and a height sensor are moved in respect of being vertical to the measurement direction and a height 
sensor measures only the small part of a substrate field each time As compared with the approach indicated 
by the Japanese patent application disclosure No. 196532 [61 to ], the height and profile of a substrate field 
are a very simple approach, and are based on recognition that it can measure by shorter time amount. 
Furthermore, since tfie 2nd height sensor is used for measurement of the datum level of a substrate 
supporter, it is not necessary to carry out the variation rate of the 1st height sensor from a substrate field to 
datum level and its reverse, and this raises the stability of a measuring device and raises measurement. 
As for the approach by this invention, it is desirable that it is further characterized by the ability to measure 
simultaneously the height of this substrate field and the height of substrate electrode-holder datum level for 
every substrate field. 

This becomes possible by using two height sensors for a measurement station, as the measuring time 
becomes short. 

The desirable operation gestalt of an approach also measures the location of a substrate along with the X- 
axis and a Y-axis, when measuring the height of the datum level of a substrate electrode holder before and 
after introducing the substrate electrode holder equipped with the substrate in a projection beam further, and 
the X-axis and a Y-axis are shafts of 3 shaft orthogonal set of a coordinate, and are characterized by the Z- 
axis being parallel to the shaft of a projection beam. 

The location of a substrate field is measured by X and Y measurement which can be performed by the 
interferometer systems mentioned above by the system of coordinates determined as the height and 
coincidence of this field by interferometer systems. The result of this measurement is a projection station 
and is applicable to especially pinpointing of a substrate field. Furthermore, if measurement of the Z-axis is 
combined with X and Y axonometry, the dependability and precision of these measurement will improve. 
Since X and Y location of each substrate field were determined at both the measurement station and the 
projection station, before they introduce a substrate into a projection beam, a part of alignment procedure 
required for a lithography technique can be performed. The alignment mark relevant to said substrate field 
before the operation gestalt of the approach this is applied introduces the substrate electrode holder 
accompanied by a substrate into a projection beam. After asking for the relation between at least one 
reference mark on a substrate electrode holder for every substrate field and introducing the substrate 
electrode holder accompanied by a substrate into a projection beam Before illuminating, it is characterized 
by taking the alignment of each substrate field by using said relation and taking alignment about the mark to 
which said reference mark is corresponded on a mask. 

Therefore, during lighting of the 1st substrate, with the 2nd substrate, the part of alignment procedure which 
takes time amount most can be performed, therefore time amount required for alignment can be shortened 
substantially. Measurement of X and Y location required for alignment uses having already performed for 
height measurement of a substrate field. 

the principle and advantage of performing a part of alignment procedure, before introducing a substrate into 
a projection beam — the Europe patent application disclosure 0th — it is indicated by the English-language 
edition epitome of 687 957 No. and the Japanese patent application disclosure No. 183031 [ 57 to ]. 
in case especially the advantageous operation gestalt of the approach by this invention ask for the surface 
profile of two or more substrate fields before introduce a substrate into a projection beam , when introduce a 
substrate into the bottom of a projection system in a projection beam after that according to the specific root 
which be specified by the sequence that the field inspected continuously have be arrange by receive 
mutually , it characterize by to follow the root.same during the lighting of a field . This simplifies 
dramatically matching of the data between the measuring point (location which asked for the surface profile) 
of the field on a substrate, and an exposure location (location to illuminate). Although such an operation 
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gestalt follows the same root at a measurement station and an exposure station, it must specify that it is not 
what is limited to it although surely following the same sequence is permitted. 

By using a new approach, the product which the clear image of the mask pattern of a substrate field is 
acquired, therefore is manufactured by these approaches, such as IC, has the structure specified very good so 
that this invention may be realized by this product. 

This invention relates also to the lithography projection equipment suitable for performing the approach by 
this invention. This equipment is equipped with the projection station which projects a mask pattern on two 
or more fields of the substrate arranged on a substrate electrode holder, and the measurement station which 
measures the height of each substrate field, and the height of the datum level of a substrate electrode holder. 
Here The path of the substrate which passes along equipment extends to a projection station through a 
measurement station. Equipment is characterized by for a measurement station holding the 1st and 2nd 
height sensor which measures the height of a substrate field and substrate electrode-holder datum level, 
respectively, and holding the 3rd height sensor by which a projection station measures the height of 
substrate electrode-holder datum level. 

The equipment of this invention differs from the equipment by the Japanese patent application disclosure 
No. 196532 [ 61 to ] in that the equipment described at the end holds a height sensor only in one. 
With new equipment, the height sensor of various types, such as capacitive or air operated meter, can be 
used. Furthermore, a mutually different type is sufficient as a height sensor. However, as for three height 
sensors, it is desirable that it is an optical height sensor. 

In an activity, it is flexible and there are few special measures required for equipment, and an optical height 
sensor is dramatically exact and reliable. 

In order that the desirable operation gestalt of projection equipment may measure X, Y displacement, and 
the location of a substrate. At least one of the 2nd and 3rd height sensors forms some separate compound 
XYZ interferometer systems. Have some X and Y measurement shafts, and the number is equal to the 
translation number of the substrate called for with an interferometer at least. Said measurement shafl; 
cooperates with X and Y measurement mirror which have been arranged on a substrate electrode holder. It 
has the Z measurement shaft with which said interferometer systems cooperate with the Z measurement 
mirror arranged on a substrate electrode holder by the acute angle to XY side fiirther, and said Z 
measurement shaft and a Z measurement mirror are characterized by constituting a height sensor with Z 
reflector and Z detector. 

About stability and precision, XY interferometer systems which extend with a Z measurement shaft are 
dramatically suitable for using it as a height sensor of lithography equipment. Measurement of height is 
realizable with the means by which it is comparatively few and simple now. That is, they are the special 
beam splitter of interferometer systems, special Z detector, and a special measurement mirror on a substrate 
electrode holder. Furthermore, in order to form a height sensor, it is not necessary to take a tooth space 
between a projection system and a substrate. Next, the height of a substrate is foxmd fi^om Z reflector 
connected to the projection system. 

It is dramatically advantageous, if a part of alignment procedure can be performed in addition to height 
measurement of a measurement station as already stated. The equipment which offers this function is 
characterized by including at least one substrate electrode-holder alignment mark on the reference mark in 
the optical alignment system equipped with the element with which a measurement station picturizes the 
alignment mark relevant to a substrate field, and an alignment system. 

The alignment system of the measurement station used for taking the alignment of a substrate on a substrate 
table is the above-mentioned Japanese patent application disclosure No. 183031 [ 57 to ]. 
It is alike and is indicated. 

The desirable operation gestalt of equipment is characterized by arranging the Z measurement mirror of 
interferometer systems on a substrate electrode holder at the include angle of about 45 degrees to XY side. 
When Z reflector is parallel to XY side, a Z measurement mirror can have the minimum width of face. 
It is because a Z measurement beam crosses the same path as the receipts and payments to Z reflector. 
The Z measurement mirror of equipment of interferometer systems is still better also considering consisting 
of parts for the chamfer of X or Y measurement mirror as a description. 

Next, the side face of the substrate electrode holder suitable for this object is preferably divided into a part 
for a chamfer with an include angle of 45 degrees to a straight-line part and a straight-line part, and both 
parts are reflexibility. 

The Z measurement mirror of interferometer systems consists of beveling bars with which the desirable 
operation gestalt of equipment has been arranged on the side face of a substrate electrode holder, X or Y 
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measurement mirror is also arranged at a it side, and, as for said bar, only the small part of said side face is 
characterized by extending in a Z direction and extending on the whole side face in a vertical direction to it. 
Since Z reflector is applied to the electrode holder of a projection system and is arranged, the distance of 
about 70mm is given between the one side edge of this reflector, and the shaft of the projection system of 
lithography equipment. The distance between the shaft of a projection system and the core of a Z 
measurement mirror must be said distance of this extreme location, and the minimum, and must be equal so 
that the measurement beam which the Z measurement mirror reflected can reach Z reflector also in extreme 
X location of a substrate electrode holder. That is, a substrate electrode holder must be expanded for Z 
measurement. Since X or Y measurement mirror must also be formed in the side face in which a Z 
measvirement mirror is formed, when given height is required for this electrode holder, and a substrate 
electrode holder is expanded for a Z measurement mirror, that weight will increase substantially. The weight 
of this electrode holder can be restricted by forming a Z measurement mirror in the thin bar by which non- 
switched connection was carried out to the substrate electrode holder. 

As for a Z measurement mirror, according to the further characteristic description of lithography equipment, 
it is desirable to arrange into the part of a substrate electrode holder far from a substrate. 
The danger of the dynamic ABBE (Abbe) error of X and the direction of Y can be reduced by arranging X 
or Y measurement mirror for a Z measurement mirror on it to the electrode-holder down side. Furthermore, 
the maximum part of the side face in which a substrate electrode holder corresponds, and the maximum 
tooth space between a Z measurement mirror and a projection system are suitable for other measurement. 
A criteria mirror with the separate criteria beam relevant to a Z measurement beam may be arranged to 
interferometer systems. Next, Z detector which receives a Z-measurement beam and Z criteria beam 
supplies the signal which mixed with the information about Y location the signal which mixed the 
information about Z location with the information about X location when the Z measurement mirror had 
been arranged on the same side face as X measurement mirror of a substrate electrode holder when the Z 
measurement mirror had been arranged on the same side face as Y measurement mirror. Next, electronic 
differential with X position signal or Y position signal must still be performed by this signal. That is, this 
signal must be acquired for pure Z location combining the signal of X location or Y location. 
However, as for equipment, it is desirable that it is characterized also by constituting the criteria mirror of 
the criteria beam relevant to a Z measurement beam from X or Y measurement mirror arranged on the side 
face of a substrate electrode holder in which the Z measurement mirror has also been arranged fiirther. 
Next, optical differential is performed and the output signal of Z detector includes pure Z positional 
information. It is not necessary to perform an electronic part. Optical differential has the advantage that it 
does not need to be dependent on tihe processing speed of the electronic circuitry relevant to interferometer 
systems any longer. 

About X measurement shaft, after a measurement beam and the criteria beam relevant to it reflect in a 
measurement mirror and a criteria mirror, respectively, a beam splitter must combine them so that the 
radiation spot which this beam forms in respect of Z detector can be satisfied as much as possible and it may 
be in agreement. The signal supplied now by this detector has maximum amplitude. However, for the dip 
which is not desirable as for the measurement mirror relevant to these beams, this radiation spot may incline 
to a detector, therefore the direction of these beams changes. This phenomenon is known as "a jump of a 
beam." Since a Z measurement beam is reflected not only in Z reflector but in a Z measurement mirror, a 
jump of the beam of a Z measurement beam is larger than a jump of Z criteria beam. A jump of a beam can 
be decreased if the optical differentiation mentioned above is used (i.e., if Z criteria beam is sent to X or Y 
measurement mirror). A jump of a beam actually changes in the same direction with both beams. Therefore, 
the optical differentiation offers the 2nd advantage. 

As for equipment, it is desirable that it is characterized by incorporating the retroreflector which reflects in 
said mirror the Z measurement beam with which the path of a Z measvirement beam reflects in a 
measurement mirror fiirther in order to decrease a jump of a beam fiirther, and it faces to a detector in order 
to make it reflect fiirther in said measurement mirror. 

Thus, since a Z measurement beam reflects specially on a measurement mirror, the direction of origin of a 
measurement beam is maintained regardless of the dip of the mirror in the path of this beam. 
X of interferometer systems may differ from the number of Y measurement shafts according to the existence 
of other gaging systems of equipment. However, it is desirable that interferometer systems include at least 
five measurement shafts fiirther in addition to X measurement shaft. 

The advantage of the highest accuracy of measurement is combined with a special measurement fimction, 
i.e., Z measurement, in this system. 
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In order to make it not depend for measurement of an interferometer on change of the refractive index of the 
medium which a measurement beam spreads, interferometer systems are good considering having the 
measurement shaft which two measurement beams of the wavelength from which a system differs spread 
further as a description. 

Since the same distance is measured with two beams from which wavelength differs and it depends for the 
refractive index of a medium on the wavelength of this measurement beam, change of the refractive index 
which may happen can be measured and the measiirement result of interferometer systems can be amended 
by it. Said measurement shaft is good at one of a separate reference measurement shaft or the measurement 
shafts of other. 

As for lithography equipment, it is desirable that it is characterized by arranging Z reflector fiirther in a 
projection station and an interferometer structure-of-a- system element, and the rigid frame with which the 
projection system is also being fixed, isolating a frame from other components of equipment dynamically 
except for a measurement mirror fijrther, and being hung. 

This measurement contributes to realizing the desired accuracy of measurement dramatically. Fixed 
association of the interferometer unit is carried out without blocking a projection system. Since it is hung in 
the condition that said frame called the frame for metrology is dynamically isolated by equipment, or there 
is no oscillation, the location of the interferometer unit in this equipment is not influenced any longer of 
external force, such as driving force of the substrate table on which the substrate electrode holder forms the 
part, and the mask table on which the mask electrode holder forms the part. 

The criteria mirror of equipment of the criteria beam relevant to X and Y measurement beam is still better 

also considering being arranged on the electrode holder of a projection system as a description. 

Now, X and Y location of a substrate are not measured about an interferometer element any longer, but are 

measured about a projection system. Next, the effect which the deformation which may take place to the 

frame for metrology has on location measurement is so small that it can be disregarded. 

The above of this invention and other modes are clear from the operation gestalt described below, and are 

explained about this. 

Drawing 1 shows the operation gestalt of the projection station of lithography projection equipment. 
Drawing 2 shows drawing of the lithography projection equipment which has a separate height measurement 
station and two substrate electrode holders. 

Drawing 3 shows the height sensor used for a projection station and a measurement station. 
Drawing 4 shows the operation gestalt of the height sensor measured on a substrate. 

Drawing 5 , drawing 6 , and drawing 7 are used at both stations, and the 1st [ of the height sensor by which 
the meter forms some compound interferometer systems ], 2nd, and 3rd operation gestalten are shown. 
Drawing 8 shows the operation gestalt of the projection station equipped with the frame for metrology. 
Drawing 9 is a general view of the interferometric measurement performed at a measurement station and a 
projection station. 

Drawing 10 shows the actuation which a substrate electrode holder performs with the equipment of drawing 
2 . 

Drawing 1 shows roughly the optical element of the operation gestalt of the photolithography equipment 
which repeats and picturizes a mask pattern on a substrate. The main components of this equipment are 
projection columns which hold the projection lens system PL. The mask electrode holder MH of the mask 
MA with which a mask pattem C is picturized is formed, and it is arranged on this system. A mask electrode 
holder is in the mask table MT. The substrate table WT is arranged under the projection lens system PL. 
This table is equipped with a sensitization layer and holds the substrate electrode holder WH of the substrate 
W which must picturize a mask pattem in an IC area Wd which is different repeatedly each time. After a 
substrate table is movable in X and the direction of Y, therefore picturizes a mask pattem to IC area, it can 
arrange subsequent IC area under a mask pattem. 

Equipment has a lighting system equipped with the radiation source LA, the lens system LS, Reflector RE, 
and condenser lens CO of a krypton fluorine and an excimer laser, or a mercury lamp fiirther. The projection 
beam PB supplied by the lighting system illuminates a mask pattem C. This pattem is picturized by IC area 
of Substrate W by the projection lens system PL. or the Europe patent application disclosure 0th — a lighting 
system may be realized as indicated by 658 810 No. A projection lens system has the diffraction marginal 
image size which has the scale factor of M=l/4, numerical-aperture NA=0.6, and the diameter of 22mm. 
Equipment is equipped with the focal error detection system which distinguishes the focus of the 
interferometer systems which distinguish the X **** Y location and direction of fiirther two or more gaging 
systems, i.e., the system which takes the alignment of the mask MA to Substrate W in XY side, a substrate 
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electrode holder, therefore a substrate, and the projection lens system PL, or the deflection between an 
image side and the photosensitive layer front face of Substrate W. These gaging systems are a part of servo 
mechanism, and this can be equipped with electronic signal processing, a control circuit, and a driver, i.e., 
an actuator, and can amend the location and direction of a substrate and focusing about the signal which the 
gaging system supplied now. 

Two alignment marks Ml and M2 are used for an alignment system with the mask MA shown in the upper 
right comer of drawing 1 . Although constituting from a diffraction grating is desirable as for these marks, 
the optically different square or optically different split from a perimeter etc. may be formed by other marks. 
As for an alignment mark, it is desirable to receive two-dimensional, i.e., mutually, and to extend in X and 
the direction of Y of a vertical 2-way, i.e., drawing 1 . Substrate W has at least two alignment marks, and 
this is also a desirable two-dimensional diffraction grating, and shows two PI and P2 to drawing 1 among 
those. Marks PI and P2 are arranged on the outside of the area of the substrate W which must form the 
image of Pattem C. 

As for the grid marks PI and P2, it is desirable that it is a phase grating, and, as for the grid marks Ml and 
M2, it is desirable that it is an amplitude grating. 

Drawing 1 shows the special operation gestalt of an alignment system, i.e., a duplex alignment system, and 
this uses two alignment beams b and b\ in order that the substrate alignment mark PI may be taken on the 
mask alignment mark M2 and it may take alignment for the substrate alignment mark P2 on the mask 
alignment mark M2, respectively. Beam b is the reflective element 30, for example, a mirror etc., and is 
reflected in the reflecting surface 27 of prism 26. A front face 27 reflects Beam b in the substrate alignment 
mark P2, this uses a part of radiation as a beam bl, it is made to pass to the mask alignment mark M2 of 
relation, and the image of a mark P2 is formed here. For example, the reflective elements 1 1 , such as prism, 
are arranged on a mark M2, and this prism turns to the radiosensitivity detector 1 3 the radiation passed by 
the mark M2. 2nd alignment beam b' is reflected in the reflector 29 of the projection lens system PL in a 
mirror 31. A reflector 29 passes beam b' to the 2nd reflecting surface 28 of prism 26, and this front face 
tums beam b' to the substrate alignment mark PI . This mark makes a part of radiation of beam b* beam bT, 
it is made to reflect in the mask alignment mark Ml, and the image of a mark PI is formed here. The 
radiation of the beam bl which passes a mark Ml is tvuned to radiosensitivity detector 13' by reflector 1 T. 
Actuation of a duplex alignment system is indicated by U.S. Pat. No. 4,778,275, and refer to this for it about 
the further detail of this system. 

Especially the operation gestalt of the alignment system by drawing 1 , the alignment beam is suitable for 
the equipment with which the projection lens system PL is designed for example, for [ which has short 
wavelength, such as 248 etc.nm, ] the projection beams PB, and has long wave length substantially [ 633 
etcnm etc. ]. This system actually incorporates the lens 25 special to a projection column, i.e., a correcting 
lens. This lens guarantees being picturized for a right scale factor in spite of the data of a substrate alignment 
mark doubling with the field of a mask alignment mark, and a projection lens system doubling with the 
wavelength of an alignment beam, and not optimizing. It fiiUy dissociates in respect of a correcting lens, and 
a correcting lens is arranged on the other hand at height which is like [ which can disregard the effect which 
it has on the image in which the correcting lens was formed with the projection beam and the mask pattem 
C ] so that the subbeam of the order of diffraction with various alignment beams generated by the substrate 
alignment beam in one side in the projection column can influence these subbeams separately. As for a 
correcting lens 25, it is desirable to arrange to the fourier side of a projection lens system. If a correcting 
lens is arranged to the field which crosses mutually as the chief ray of the alignment beams b and bl shows 
drawing 1 , this lens can be used for amendment of two alignment beams. U.S. Pat. No. 5,100,237 is 
referred to about the fiirther detail about the object of a correcting lens 25, and actuation. 
It is desirable to arrange wedges, such as a diffraction element, or other refraction elements near the 
alignment mark which went down the path of an alignment beam fiirther. An alignment error can be 
prevented if there is such a refraction element (not shown to drawing 1 ). An alignment error is produced as 
a result with the phase contrast which is not meant in the selection aligimient beam part which a detector 1 3 
or 1 3* caught, the phase contrast of the symmetry axis of the alignment beam part which comes from a 
substrate alignment mark is not vertical to a mask plate, therefore when a fake echo arises in this plate, it 
generates. The alignment system which prepared such a refraction element is indicated by U.S. Pat. No. 
5,481,362. 

In addition to the global alignment marks PI and P2 shown in drawing 1 used for taking the alignment of the 
whole substrate to a mask, the fiirther alignment marks, such as one mark, may be prepared in a substrate for 
every IC area so that the alignment of the area which corresponds about a mask pattem for every IC area 
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may be taken. A mark can use the further alignment mark for measuring a revolution of the mask centering 
on the Z-axis so that it can have three or more alignment marks, for example, may amend etc. 
In order to ask accuracy for X and Y location of the substrate table WT, known projection equipment is 
equipped with multiaxial interferometer systems. U.S. Pat. No. 4,251,160 described the biaxial system, and 
U.S. Pat. No. 4,737,283 has described 3 shaft system. Drawing 1 expresses such interferometer systems with 
elements 50, 51, 52, and 53 roughly, and shows only one, i.e., the X-axis, for a measurement shaft by a 
diagram. For example, the beam b4 emitted from the radiation source 50 of laser etc. is divided into the 
measurement beams b4 and m and the criteria beams b4 and r by the beam splitter 51 . A measurement beam 
arrives at the reflective side face 54 of the substrate electrode holder WH, and the measurement beam 
reflected on this side face is combined with the criteria beam which quiescence reflectors, such as for 
example, a "cube of angle" reflector, reflected by the beam splitter. The reinforcement of the united beam 
can be measured with a detector 53, and the variation rate (in this case, the direction of X) of the substrate 
electrode holder WH can be obtained from the output signal of this detector, and can also establish the 
location of the flash of this electrode holder. 

The signal of an interferometer expressed with one signal S53 for simplification as drawing 1 shows 
roughly, the signal SI 3 of an alignment system, and SI 3' are applied to the signal -processing units SPU, 
such as a microcomputer, and this is said signal. 

It processes, the signal SAC of Actuator AC is controlled, and a substrate electrode holder is moved now in 
respect of XY through the substrate table WT. 

It not only has X measurement shaft shown in drawing 1 , but by the interferometer systems equipped also 
with the 3rd measurement shaft depending on Y measurement shaft and the case, it can determine the 
alignment marks PI and P2 in the system of coordinates specified by quiescence interferometer systems, the 
location of Ml and M2, and its mutual distance between the initial alignment of the mask to a substrate, or 
global alignment. These interferometer systems can be used and it can also carry out as [ move / table / in a 
predetermined distance and a predetermined direction / a substrate table carries out a step to accuracy 
dramatically, that is, ]. After a mask pattern is picturized with one flash plate (or plurality) in the 1st IC area 
or a field, such a step is performed although subsequent IC field is arranged under a mask pattern and a 
projection lens system, therefore can also picturize a mask pattem to this field. These steps and image pick- 
up actuation are continued until it prepares a mask pattem image in all IC fields. The lithography equipment 
which operates by this approach is called a stepper. 

On the other hand, since the electronic component required of per unit front face of IC field increases and IC 
field becomes large on the other hand, the requirements given to the resolution and the image field of a 
projection lens system are still severer. In order that some may solve these requirements that are technically 
contradictory, the activity of a step scanner is already proposed. 

Although the same stepping actuation as a stepper is performed with such equipment, when picturizing a 
mask pattem to IC field, some small mask patterns are picturized by the low order field [ / field / IC ]. The 
whole mask pattem can be picturized to IC field by picturizing the part which a mask pattem follows to the 
low order field to which IC field continues. Therefore, a mask pattem is illuminated with the projection 
beam which forms small lighting spots, such as a rectangle or a segment, in the location of a mask pattem, a 
substrate table moves about a projection lens system and a projection beam in a predetermined direction, 
i.e., a scanning direction, or a mask table is the same, it moves to an opposite direction and the rate of a 
substrate table is M times the mask table. M is a scale factor which picturizes a mask pattem. A mask and a 
substrate must be guaranteed that the flash of eirbitration comes in a location exact to mutual, and this 
synchronizes actuation with a mask and a substrate with accuracy dramatically, that is, can be realized by 
always increasing the rate Vsub of a substrate M times of the rate VMA of a mask. 
In order to check the condition of Vsub=M-VMA, a step scanner is good to have not only substrate 
interferometer systems but the mask interferometer systems which can measure actuation and the location of 
a mask to accuracy. As for the measurement mirror of the system described at the end, fixing to a mask 
electrode holder is desirable. Mask interferometer systems are expressed as elements 60, 61, 62, 63, and 64 
by drawing 1 , and this has the same fiinction as the elements 50, 51, 52, 53, and 54 of substrate 
interferometer systems. Although the signal of mask interferometer systems expects simplicity and is 
expressed by drawing 1 by one signal S63, the signal -processing unit SPU is provided with it, and it 
compares a signal with the signal with which substrate interferometer systems correspond here. Now, a 
mask and a substrate are mutually in a right location, or it moves simultaneously, or can check whether they 
are the both. 

In order to check whether these conditions are satisfied, it is enough if there are three measurement shafts in 
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the interferometer systems of both a substrate and a mask. However, as for substrate interferometer systems, 
it is desirable to have five measurement shafts, the Europe patent appHcation disclosure 0th ~ it is indicated 
by 498 499 No, ~ as — X, Y, and psi ~ Z and not only W but psiX, and W and psi - the dip of the substrate 
consisting mainly of Y, W, i.e., the X-axis, and a Y-axis can also be measured, various operation gestalten 
of the interferometer unit which can constitute 5 shaft interferometer systems ~ the Europe patent 
appUcation disclosure 0th — 498 499 No, is referred to. Since a mask can also measure the dip consisting 
mainly of X and a Y-axis, 5 shaft mask interferometer systems may be used. However, since the dip of the 
mask consisting mainly of the X-axis and a Y-axis is measured as a substituting method, it is possible to 
combine 3 shaft mask interferometer systems with other sensors, such as a capacitive sensor. 
In order to enable it to illuminate a substrate at a projection station, the height of the Z direction of a 
substrate is first measured to a projection system, and a mask pattern must enable it to always picturize it 
vividly on a substrate before that depending on the case. With known projection equipment, optical focal 
error detection equipment is used for this height measurement, and this equipment is in a projection station 
and is fixed to a projection system. This detection equipment is indicated by U.S. Pat. No. 4,356,392. 
Furthermore, the local dip of a substrate must be measured. For this reason, the focus and level equipment in 
a projection station are used for known equipment. Such equipment is indicated by U.S. Pat. No. 5,191,200. 
a focus and level equipment ~ fixed association of a projection system ~ it carries out. It is because the 
element of this equipment is arranged at the plate which forms some measurement fi-ames with which the 
projection system is also being fixed. Thereby, association is established between the image side of a 
projection system, and the fi'ont face of a substrate electrode holder. 

In order for a projection system to use a focus and level equipment so that it may have a design which has a 
given firee activity distance, i.e., the distance between the element of the last of this system, and a substrate 
fi-ont face, a given tooth space is required. Furthermore, when measuring the substrate field located in the 
so-called edge of a marginal die, i.e., a substrate, while measuring in response to the assistance of a focus 
and level equipment, a problem may arise. Specific time amount is required to measure in a separate 
substrate field, and a projection station is not applicable to the actual lighting of a substrate in the meantime. 

These problems measure the dip of Z location and a substrate field by the approach of being different, and if 
the greater part of this measurement is performed except a projection station, they can avoid it. Projection 
equipment is extensible with a Z measurement station and the 2nd, or the substrate electrode holder beyond 
it the same with having already proposed about the alignment of the substrate field to a mask pattern for this 
reason. 

Drawing 2 shows roughly the mechanical element of such extended photolithography projection equipment 
equipped with two substrate electrode holders and one Z measurement station. This equipment is equipped 
with a fi-ame 101, and if this is seen by the vertical Z direction, it will be continuously equipped with a 
pointing device 103, the mask electrode holder 107, and the lighting unit 108 that established the radiation 
source 109. A pointing device 103 is equipped with the 1st substrate electrode holder 1 1 1 and the 2nd same 
substrate electrode holder 113. The projection lens holder 105 is between a mask electrode holder and a 
substrate electrode holder. The substrate electrode holders 111 and 1 13 are equipped with the 1st and 2nd 
back faces 117 and 119, and this extends vertically to a Z direction and they can arrange the 1st substrate 
120 and the 2nd substrate 121 on it, respectively, the 1st and 2nd substrate electrode holders 111 and 113 — 
a pointing device 103 — respectively — the 1st variation rate — a unit 123 and the 2nd variation rate — a imit 
125 — a fi-ame 101 — receiving — a Z direction — receiving — the 1st direction parallel to the vertical 
direction of X, a Z direction, and the direction of X — vertical — the [ parallel to the direction of Y ] — it can 
move to 2 illegal school. The mask electrode holder 107 has the support fi*ont face 127 which extends 
vertically to a Z direction, and can arrange a mask 129 on it. 

The substrate which must be illuminated is arranged in the magazine included in equipment. From this 
magazine, a substrate is continuously introduced into equipment by the transport station. Said magazine and 
transport station are not illustrated by drawing 2 , but itself is known. A Z measurement station is roughly 
expressed by drawing 2 by the measurement unit 133 simileirly fixed to the fi-ame 101. In the situation of the 
equipment shown in drawing 2 , the 1 st substrate electrode holder 111 is in a projection station, and the 1st 
substrate 120 is emitted fi-om a lighting unit 108, it is the radiation which focused by the projection system 
in an electrode holder 105, and is illuminated through a mask 129. Only the optical axis 13 1 of this 
projection system is shown. The 2nd substrate electrode holder is in a measurement station. The height and 
location of a substrate field are called for at this station, and are related with the height of the datum level on 
the 2nd substrate electrode holder 1 13 so that it may state below. After the lighting of a substrate 1 19 is 
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completed, the variation rate of the 1st substrate electrode holder 1 1 1 is carried out from a projection station 
by the pointing device at a measurement station. The 1st substrate 120 moves to said magazine from this 
station according to said transport station. Simultaneously, the 2nd substrate electrode holder moves to a 
projection station from a measurement station with a pointing device. Since the ideal height and location of 
a substrate field in a measurement station are already related with the height of the datum level of a substrate 
electrode holder, they measure only the height of the datum level of a substrate electrode holder, and amend 
this at a projection station if needed. This measurement and amendment are the comparatively simple 
process which can be performed promptly. At a measurement station, it is parallel to the lighting of the 
substrate at a projection station in time amount, and more difficult for the flash, and since the height of the 
substrate field which requires time amount, and measurement of a location are performed, the maximum 
time amount and a projection station can be used for the lighting itself so that many substrates can be 
illuminated per unit time amount. 

the principle and advantage of photolithography equipment equipped with two substrate electrode holders 
and a table ~ especially — the Europe patent application disclosure 0th — it is indicated by the epitome of the 
English-language edition of 687 957 No. and the Japanese patent application disclosure No. 183031 [ 57 
to ], and the operation gestalt of such equipment is also fastened and carried out there. 
Drawing 3 shows roughly how to measure the height and location of a substrate field by this invention. In 
this drawing, the element corresponding to the element of drawing 2 is shown by the same reference 
number. The measurement station 133 in which the 2nd substrate electrode holder 113 accompanied by the 
2nd substrate 121 is held at the flash shown in drawing is shown by the amount of [ of drawing ] right flank. 
The small part of the projection station in which the 1st substrate electrode holder 1 1 1 accompanied by the 
1st substrate 120 is held is shown by the amount of [ of drawing ] left flank. 

An arrow head 140 shows how a substrate is moved to projection equipment. The measurement station 133 
can be equipped with the 1 st height sensor which accepted roughly and was shown, and this can realize it by 
known various approaches. This height sensor is good by capacitive, the air type, or the optical height 
sensor. The operation gestalt of an optical height sensor is shown in drawing 4 . 

In this drawing, elements 190 are the radiation sources, such as diode laser which supplies the measurement 
beam b3. This beam passes a beam splitter 191, and with a reflecting prism 192, it reflects in the front face 
of a substrate 121, and it carries out incidence of the beam to a substrate at the very small include angle 
alpha. The beam reflected on the substrate front face is reflected in a retroreflector 194 by prism 193. A 
retroreflector reflects a beam inside, therefore this beam crosses again the same path as a beam h'3 through 
the reflector on prism 193, a substrate front face, and prism 192. A beam splitter 195 and a reflecting prism 
reflect a measurement beam in the radiosensitivity detection system 196. This system consists of for 
example, a location susceptibility detector or two separate detectors. It depends for the location of the 
radiation spot which a beam b'3 forms on this system on the height of the part on the front face of a substrate 
as for which a measurement beam carries out incidence. About comprehensive description of this optical 
height sensor, such a height sensor is called focal error detection equipment with reference to U.S. Pat, No. 
4,356,392. 

Although the height sensor suitable for especially measurement of the substrate equipped with the 
sensitization layer operates with the measurement beam which carries out incidence to a sensitization layer 
aslant, this beam is a type which has a large wavelength range. 

With the broadband property of a measurement beam, interference which may be produced by the plural 
reflection of the layer of a substrate assembly and a sensitization layer is averaged mutually, and does not 
influence a height measurement signal. In order to gain a measurement signal exact enough, the path of a 
measurement beam incorporates the 2nd grid between the 1st grid, this substrate, and a detection system 
between the radiation source and a substrate. The 1st grid is picturized by the 2nd grid through an echo in a 
radiosensitivity layer, and the image of the 1 st grid distinguishes extent which is in agreement with the 2nd 
grid in the height of a radiosensitivity layer. About comprehensive description of this height sensor, various 
operation gestalten of this height sensor called a focal detection system by this patent here are indicated with 
reference to U.S. Pat. No. 5,191,200. 

The height sensor 150 measures only the small area of a substrate 121 at any flashes. For measurement of 
height, the substrate electrode holder 113 accompanied by a substrate 121 is moved in Z and the direction of 
Y under a height sensor, as arrow heads 1 52 and 153 show, therefore the local height of this substrate is 
measured on much points of a substrate. Thus, the gained measured value can be processed by the known 
approach so that height and a location ideal about each substrate field can be calculated. A measurement 
station is equipped with the 2nd height sensor 160, and this is not illustrated roughly, either and it measures 
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the height of the datum level 170 of a substrate electrode holder for it. Count activation of said of this 
measurement is carried out with it at height measurement and coincidence of a substrate. Next, the measured 
value of two height sensors can be associated mutually, and the height of the datum level 170 relevant to the 
corresponding ideal height and location of a substrate field can be calculated for every substrate field. The 
various operation gestalten of the 2nd height sensor are also possible. As for a height sensor, realizing as an 
interferometer is desirable, datum level is a beveling reflector of a substrate electrode holder, and this field 
functions as a Z measurement mirror of an interferometer so that it may explain below. This field is 
reflected in the Z reflector 1 75 arranged on the plate 1 74 which combined the interferometer measurement 
beam 165 with the height sensor 150. Z reflector reflects a measurement beam in an interferometer again, 
and forms the criteria for measuring the height of a substrate electrode holder. 

A substrate 120 is illuminated at a projection station during height measurement with a substrate 121 and the 
substrate electrode holder 113. Afl:er performing this height measurement and lighting, the ejection fi"om a 
projection station and a substrate 120 are picked out for the substrate electrode holder 111 from this 
electrode holder, a substrate is formed in an electrode holder, and then it arranges to the measurement 
station 150, and megisures here. In the meantime, the substrate electrode holder 113 and a substrate are 
arranged fi-om this station to ejection and a projection station. As arrow heads 162 and 163 show, a substrate 
electrode holder is moved in X and the direction of Y under the projection system 305, so that a mask 
pattern can be continuously projected on all substrate fields at this station. It must inspect, although the 
datum level 172 of a substrate electrode holder calculates at the measurement station 150 and is in the height 
relevant to the height of the corresponding substrate field first, since the substrate field is illuminated. 
Therefore, the 3rd height sensor 1 80 is formed in a projection station. The signal fi-om this height sensor can 
be used and the height on the front face of support of a substrate electrode holder therefore the height of the 
corresponding substrate field, and a location can be amended. Therefore, this signal may be applied to Z 
actuator in a substrate electrode holder, for example. 

In principle, the height sensor 180 is also realizable by various approaches. However, also as for this height 
sensor, it is desirable that it is Z interferometer. By the substrate support datum plane 174 which fimctions as 
a Z measurement mirror, it reflects in a reflector 1 86, this reflects a beam through the Z measurement mirror 
172, and the measurement beam 185 of this interferometer is retumed to an interferometer. 
The Z reflector 1 86 is arranged on the plate 1 84 fixed to the projection system 305. 
It is because the advantage of using Z interferometer as height meter of a substrate electrode holder 
measures X and Y location of a substrate and a substrate field, so this meter can be unified to X and Y 
interferometer systems which already exist in a projection station, special elements, such as a division 
mirror and Z detector, ~ only not using it ~ the Europe patent application disclosure 0th ~ like the 

system indicated by 498 499 No., known interferometer systems can also supply a Z measurement beam at 
least in addition to X and Y measurement beam, and it can guarantee that this can be processed. 
To a substrate, and separate measurement and the coincidence of the height of a substrate field, it is also 
possible to measure the location of a substrate required to perform Z measurement by this invention and a 
substrate field, and the height of this field is measured at that flash by using the compound XYZ 
interferometer systems which are similarly at a Z measurement station. At a projection station, compound 
interferometer systems can be used and the substrate field to be illuminated from now on can be carried to 
the bottom of a projection system, and it can secure so that it may arrange in right height. By compound 
interferometer systems, while is performed £ind XY measurement and the Z measurement of another side 
also have the effectiveness of important synergy. On the other hand, the height of this substrate and a 
substrate field, i.e., Z location, must be known, and X and Y location of this substrate and a substrate field 
must be known so that Z location of a substrate and a substrate field can be measured in a high precision, so 
that X and Y location of a substrate and a substrate field can be measured in a high precision. Since a 
compound interferometer supplies X and Y location, and the information about Z location fiirther, it can 
perform the optimal and quick measurement. 

The fiirther big advantage of using compound interferometer systems for a measurement station and a 
projection station is being able to perform a part of procedure of taking the alignment of a substrate and a 
substrate field in X and the direction of Y also at a measurement station. In order to usually prepare an 
alignment mark in this substrate and mask in order to take the alignment of a substrate to a mask pattern, 
and to take the alignment of a separate substrate field, a separate alignment mark is prepared in each 
substrate field. Extent of alignment picturizes the alignment mark of a substrate, and the alignment mark of 
a mask to a mutual top, and distinguishes them whether an alignment mark is in agreement with the image 
and accuracy of an alignment mark of another side, and by detecting, since the variation rate of a substrate is 
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measured and the location of a substrate field is fixed to system of coordinates ~ a location gaging system — 
interferometer systems must be used preferably. The relation between the alignment mark of each substrate 
and the alignment mark of a substrate electrode holder is establishable by preparing one or more alignment 
marks also in a substrate electrode holder, and taking the alignment of the alignment mark of the substrate of 
a measurement station, and the alignment mark of a substrate electrode holder to the criteria alignment mark 
at a measurement station. What is necessary is just now, to take the alignment of the alignment mark of a 
substrate electrode holder to the alignment mark of a mask at a projection station. It is the very simple 
process which needs only a short time, and, as for this, time amount requires the direction of the alignment 
of the mark of a substrate field. Since the latter process is performed at a measurement station and time 
amount is parallel to the lighting of another substrate, time amount can be substantially saved also about 
alignment. 

the XYZ interferometer systems used in order to perform a new approach, as already stated ~ in principle — 
the Europe patent application disclosure 0th — although it can constitute as indicated by 498 499 No,, the 
system indicated by it is subject [ to extending with at least one measurement shaft with which a 
measurement beam is tumed to a Z measurement mirror ]. 

Like known, an interferometer is tumed to the measurement mirror fixed to the object which must be 
measured, is tumed not only to the measurement beam to be reflected firom now on but to a quiescence 
criteria mirror, and also contains the criteria beam to be reflected fi*om now on. the case of compound XYZ 
interferometer systems — X and Y criteria mirror ~ the Europe patent application disclosure 0th — it can 
arrange to the interferometer imit which constitutes interferometer systems which were indicated by 498 499 
No. The criteria mirror of a Z measurement beam can also be arranged to such a unit. However, as for Z 
criteria mirror, it is desirable to form in X or Y measurement mirror, as shown in drawing 5 . 
In this drawing about the substrate interference system of a projection station, bzl and r show Z criteria 
beam. Although this beam comes out of the interferometer unit 200, in addition to two X measurement 
shafts MAXl and MAX2, this is equipped also with the Z measurement shaft MAX and 7, and this 
measurement shaft is brought as much as possible close to the top face of the substrate electrode holder WH, 
and is arranged. The Z measurement mirror 260 reflects the measurement shaft MAX and the Z 
measurement beam of 7 in the Z reflector 264, and this is arranged on the plate 263 fixed to the electrode 
holder LH of a projection system, and may form some larger metrology-firames than this. Z reflector reflects 
a Z measurement beam in the Z measurement mirror 260, and this reflects a measurement beam in the 
interferometer unit 200. This unit holds a detector separate [ for Z measurement beams ]. With other signals, 
the output signal of this detector can be processed and it can be made a Z measurement signal. 
The Z measurement mirror 260 of drawing 5 is arranged at the include angle of 45 degrees to the field which 
XY side, i.e., X, and Y measurement beam spread. In principle, a Z measurement mirror may extend in a 
different acute angle to XY side. However, the include angle of 45 degrees is desirable. It is because a Z 
measurement beam passes along the same path as a round trip of the Z reflector 264 and width of face which 
is a Z measurement mirror is made as for it to min. 

With this operation gestalt of the interferometer which a Z measurement beam is a location near the top face 
of a substrate electrode holder, therefore collides with a Z measurement mirror in the location near a 
substrate, the dip which may take place to a substrate can disregard the effect which it has on a Z 
measurement signal. 

X measurement mirror is used as a criteria mirror of Z measurement, as shown in drawing 5 . The criteria 
beams bzl and r reflected in this mirror will serve as Z position signal with the pure output signal of this 
detector, if this criteria beam is combined with a Z measurement beam on Z detector, including [ therefore ] 
not only the information on Z location but the information on X location. Therefore, optical differential is 
performed. Instead of using X measxirement mirror as a criteria mirror of Z measurement, it is also possible 
to arrange the criteria mirror for Z measurement to the interferometer xmit 200. Next, the signal which Z 
detector supplies 

Z positional information of the signal is mixed with X positional information excluding the information on 
** and pure Z location. In order to acquire pure Z position signal, it must remove fi^om X positional 
information detector signal, therefore must lengthen from this signal. That is, electronic differential must be 
used. Especially, with lithography equipment, when a substrate electrode holder is moved with a high speed 
and large acceleration, and there is nothing if it is **** so that desirably, the rate at which the electronic 
circuitry relevant to interferometer systems can process a measurement signal may become a limit element. 
When using optical differential, there is such no constraint. It can use using optical differential, i.e., X, or Y 
measurement mirror as a criteria mirror of Z measurement with all the operation gestalten of XYZ 
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interferometer systems. 

Interferometer systems may be realized by the approach that two Z measxirement can be performed as 
drawing 5 is also illustrated. 

Therefore, the side face 265 of the substrate electrode holder WH in the opposite hand of the 1st Z 
measurement mirror 260 is also beveled, and the 2nd Z measurement mirror is formed in this. This mirror 
cooperates with the Z measurement shaft MAX and the 2nd measurement beam prolonged along with 8. the 
2nd Z measurement beam ~ a measurement mirror — the ~ it reflects in the 2Z reflector 268, and this is 
arranged at the plate 263 bottom. The 2nd Z measurement beam is reflected in a measurement mirror by the 
Z reflector 268, and this reflects a measurement beam in the detector relevant to the measurement shaft 
MAXM8. An average of Z locations of a substrate can be distinguished by adding the signal supplied with 
the measurement shafts MAX7 and MAX8. Therefore, the value of Z location is acquired regardless of X 
location of a substrate electrode holder. 

With the operation gestalt shown in drawing 5 , the signal which shows the dip of the substrate to a Y-axis 
can also be acquired. This signal is proportional to the difference of the signal supplied with MAX7 and 
MAX, and 8 meeisurement shafts. 

the radiation source special with the operation gestalt of drawing 5 — having — the ~ the separate 
interferometer unit 280 which holds 2Z detector is required. Drawing 6 shows the operation gestalt of the 
interferometer systems for which a special interferometer unit is not required, this operation gestalt — the 
measurement beam of MAX and 8 measurement shafts — the — it is supplied with the interferometer unit 
200 equipped also with 2Z detector. 

The measurement beam of MAX and 8 measurement shafts crosses the tooth space between a substrate and 
a projection lens, and reflects it in the Z measurement mirror 265 by the roof form reflector 270 which has 
two reflectors 271 and 272. A mirror 265 reflects a measurement beam in the Z reflector 268, this reflects a 
measurement beam in the measurement mirror 265, and this beam crosses the path of reverse to the detector 
unit 200 after that. Within this unit, a measurement beam can be received in the 2nd detector mentioned 
above. 

The Z measurement mirrors 260 and 265 extend in the vertical direction to the field shown in the direction 
of Y, i.e., drawing 5 , and drawing 6 covering the overall length of a substrate electrode holder. When 
lithography equipment is a step scaimer, the direction of Y is a scanning direction, therefore can perform Z 
measurement over the whole scan length. 

In principle, the width of face of a Z measurement mirror is equal to the diameter of the cross section of the 
Z measurement beam in the area of this mirror, or when this beam follows the path to Z reflector twice, it is 
more slightly [ than this ] large. That is, this width of face can be restricted, it keeps small and the front face 
of a Z measurement mirror can be set. Since the gross area is small, a measurement mirror can be actually 
manufactured in a desirable surface precision. 

As drawing 6 shows, a predetermined distance is between main shaft AA' of the projection lens system PL, 
and the edge of the Z reflector 268. This distance is about 70mm. Since Z measxirement can also be 
performed in extreme X location (a part for the rightmost part of a substrate is illustrated as drawing 7 
shows) of the substrate electrode holder WH, the distance h between axial AA' and the measurement mirror 
265 must be equal to the distance f in the location at least. It may mean that only a predetermined value 
makes the width of face of the substrate electrode holder in the direction of X increase for Z measurement, 
and there is if this is [ no ] When also performing Z measurement through MAX and 7 measurement 
shafts in addition to the Z measurement through MAX and 8 measurement shafts, the width of face of a 
substrate electrode holder is good to make it increase the twice of this value. If the dimension of the 
direction of X becomes large since both a Z measurement mirror, Y, and Y measurement mirror can be 
arranged on the side face, and predetermined height is indispensable, the weight of an electrode holder will 
also increase a substrate electrode holder substantially. Therefore, as for a Z measurement mirror, it is 
desirable to arrange on the element of the rod type which has the side face which beveled, and non-switched 
connection of the element is carried out to a substrate electrode holder. 

As for drawing 7 , two Z measurement mirrors 293 and 294 show the rod form element 291 and the 
operation gestalt of the interferometer systems by which it has been arranged on 292. Here, width of face 
required for a measvirement mirror is equal to the cross-section diameter of a measurement beam inside the 
boundary of this mirror, is more slightly [ than it ] large, therefore can restrict the dimension of the Z 
direction of a rod form element. The excessive weight applied to a substrate electrode holder so that it may 
be suitable for performing indicated Z measurement is restricted by this. As shown in drawing 7 , two Z 
measurement mirrors are arranged at a part for the lower part of a substrate electrode holder. Consequently, 
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X measurement shaft relevant to the interferometer unit 200 can be arranged near the top face of a substrate 
electrode holder, and the danger of the Abbe error of these measurement shafts can be reduced. 
Furthermore, the maximum part of the side face of a substrate electrode holder and the maximum tooth 
space between a projection systern and a substrate electrode holder can be used for performing measurement 
other than the indicated measurement, and this invention's are unrelated. 

Drawing 7 also shows the projection beam PB. In the case of step scanner lithography equipment, this beam 
is the area of a substrate, for example, it has the cross section of the form where a rectangle etc. is long, and 
that lengthwise direction is parallel to the direction of X. This beam is moved in the direction of Y on a 
substrate by moving a mask and a substrate in the direction of Y to a projection beam and a projection lens 
system, whenever it picturizes a mask pattern to a substrate field. 

Applying in the name of these people, the 97203771 .7th [ Europe patent application ] (PHQ 97.010) 
numbers of which before this patent application, or this and coincidence are notified publicly have described 
the various operation gestalten of the compoimd interferometer systems accompanied by a Z measurement 
shaft for applications other than implementation of the approach by this invention. The operation gestalt of 
these interiferometer systems that have two or more X and/or Y measurement shafts can be used also for 
performing the approach by this invention. The interferometer systems which use not only at least one Z 
measurement shaft but other at least five X and Y measurement shafts are desirable. Not only the revolution 
consisting mainly of X, Y location, and the Z-axis but the dip of the substrate to the X-axis and a Y-axis is 
because it can measure now. Since this is included in this description by reference by referring to the patent 
application of precedence, it is not necessary to describe the structural detail of the operation gestalt of 
interferometer systems any more. 

The path of the Z measurement beam which returns fi-om Z reflector and a Z measurement mirror can 
incorporate the retroreflector which reflects this measurement beam in a Z measurement mirror and Z 
reflector again between this Z measurement mirror and the interferometer relevant to this beam. 
Consequently, when the dip which may take place in the mirror which a measurement beam reflects in an 
excess on a Z measurement mirror and Z reflector, therefore is in the path of this measurement beam occurs, 
maintaining the direction of origin of a measurement beam is realized. Therefore, a jump of the beam in a Z 
measurement signal can be decreased substantially. The operation gestalt of the interferometer systems 
which have a retroreflector in the path of a Z measurement beam is indicated by the patent application of the 
precedence mentioned above. 

Change of the parameter of perimeters, such as temperature, an atmospheric pressure, and humidity, may 
begin to play a certain role about a required precision by the compound interferometer systems of 
lithography equipment. These change changes the refi-active index of the medium which the beam of an 
interferometer spreads. Such change may be produced also by the turbulent flow of a medium. In order to 
enable it to distinguish these change so that it can amend, the excessive measurement shaft which cooperates 
with a quiescence reflector in interferometer systems, i.e., a reference measurement shaft, may be 
established. The measurement beam of a reference axis crosses fixed geometric path length. However, 
optical path length is a product with the refiractive index of the medium crossed with geometric path length, 
and is influenced by change of a refi*active index. Therefore, this change also affects the difference of the 
path length which a criteria axonometry beam and the criteria beam relevant to it cross. This difference is 
measured by the excessive reference detector of the interferometer unit relevant to a reference measurement 
shaft. The output signal of this detector can be used and a turbulent flow or the information on fluctuation of 
the refi-active index by change of a surrounding parameter can be acquired through other measurement 
shafts. 

Fluctuation of a refi-active index has greatly different wavelength, such as a twice as many difference as this, 
and can also measure it by two measurement beams which cross flie same path within the medium which an 
interferometer beam spreads. Since it depends for the refi-active index of a beam on the wavelength of the 
beam, even if the optical path length of these beams has the equal geometric path length of a beam, it 
differs, therefore these beams have phase contrast in a detector at arrival time. Since this phase contrast also 
changes when a refi"active index is changed, the signal which shows fluctuation of a refractive index is 
acquired. 

since a mask and a substrate receive mutually and are arranged certain extremely by the approach of high 
degree of accuracy during the lighting of IC area with the lithography equipment which has a rate of feed 
through with an expensive substrate — a substrate electrode holder — the force of the actuator of a mask 
electrode holder must prevent being transmitted to the interferometer structure-of-a-system element of a 
substrate electrode holder at the interferometer systems of a mask electrode holder in the case of a step 
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scanner by wearing. Therefore, the interferometer structure-of-a-system element except a measurement 
mirror can be arranged in the rigid frame with which the projection system is also being fixed, it is isolated 
dynamically and this frame is hung from other components of equipment. Now, fixed association of the 
component of an interferometer is carried out, without blocking a projection system. Said frame is hxmg in 
the condition that it is also called a metrology-frame, and is dynamically isolated from an oscillation of 
equipment, or the oscillation does not exist, and the location of the component of the interferometer which is 
there is not influenced any longer from external force, such as driving force of a substrate table and a mask 
table. 

Drawing 8 shows roughly the step scan type optical lithography equipment which prepared the metrology- 
frame. Not only interferometer-systems ISW of a substrate but interferometer-systems ISM which measures 
X of a mask and Y variation rates has such equipment. Since these interferometer systems and the projection 
system PL are arranged at the metrology-frame MF, these systems of each other are fixed and the image of 
the mask pattern formed by the projection system is combined with interferometer systems. 
Since the substrate electrode holder WH with which, as for the measurement mirrors 290 and 293 of 
substrate interferometer systems and the measurement mirror 297 of mask interferometer systems, the 
substrate and the mask are being fixed, and the mask electrode holder MH are each parts, direct 
measurement of the actuation of a substrate and a mask is carried out by these systems. Consequently, the 
image of these mask pattems operated and formed is not influenced by actuation of other components of 
equipments, such as an actuator which adjusts the mutual location of a substrate and a mask along with the 
Z-axis. 

The actuator (only the X actuators XAw and XAr are illustrated with a stick by drawing 8 ) to which the 
variation rate of a mask and the substrate is made to carry out in X and the direction of Y forms the part of 
the actuator frame AF. 

A metrology-frame is hung within the actuator limit with the dynamic insulation vessels SUl, SU2, SU3, 
and SU4 illustrated roughly, therefore this frame is dynamically isolated from the remainder of equipment. 
The mask substrate table MT and WT is arranged within the actuator limit. A substrate table has three Z 
actuators and two ZAwl and ZAw2 are illustrated among those, and although Z location of a substrate 
adjusts Z location of a substrate by energizing equally to three actuators, it can realize dip of a substrate by 
energizing unequally to three actuators. If these actuation forms three Z actuators also in a mask table, a 
mask can also be realized by the same approach and two ZArl and ZAr2 are illustrated among those. 
It is fixed to a part for the lower part of a projection lens holder, and there is a plate 263 within the 
metrology-limit. As already stated, the reflexibility bottom 264 of this plate constitutes Z reflector of the Z 
measurement shaft of interferometer-systems ISW. 

The structure of drawing 8 equipped with the metrology- frame and the actuator frame can be used also for 
the lithography equipment of the step type which performs Z measurement by this invention. 
Such equipment does not contain mask interferometer systems. 

Strict requirements must be added to a metrology-frame about rigidity and stability, and the ingredient of 
this frame must have a dramatically small coefficient of thermal expansion. However, this requirement can 
be eased if X of mask interferometer systems and the criteria mirror of Y measurement shaft are fixed to the 
electrode holder or the metrology-plate 263 of the projection lens system PL depending on substrate 
interferometer systems and the case. Interferometer systems and a projection lens system are combined 
optically, and mutual actuation does not influence measurement. Two criteria mirrors 298 and 299 show this 
fijnction to drawing 8 roughly under a plate 263. It can show a criteria beam to these criteria mirrors through 
a reflector (not shown) from substrate interferometer systems. Also in mask interferometer systems, a 
criteria mirror may be fixed to the electrode holder of a projection lens system. 

Depending on substrate interferometer systems and the case, X and Y criteria mirror of mask interferometer 
systems are fixable to the electrode holder of a projection lens system so that the same advantage may be 
acquired also with lithography projection equipment without a metrology-frame. Even if it prepares 
multiaxial interferometer systems, a criteria mirror is fixed to the electrode holder of a projection lens 
system, and the photolithography projection equipment without a Z measurement shaft is known for itself, 
and is indicated by PCTWO 97/No. 33205. 

Drawing 9 is a general view of the interferometric measurement performed at a projection station and a 
measurement station in the predetermined operation gestalt of the lithography equipment suitable for 
performing the approach by this invention, this drawing - X measurement mirror Rl, R'l, Y measurement 
mirror R2, R7, and the Z measurement mirror R - 3 and IR ~ 3 and 2R - '3, IR - two substrate electrode 
holders 1 1 1 and 1 13 which have 3 and 2 are shown. The amount of cross section which cut off a part for the 
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core of drawing 9 in respect of XY, cross section which cut off a part for the upper part in respect of XZ, 
and left flank are the cross sections cut off in respect of YZ. Reference numbers 300 and 310 show the 
measurement area of a lighting station and an alignment station. Two alphabetic characters and one figure 
show each measurement shaft. The first alphabetic character shows the direction of the measurement 
performed with the corresponding measurement shaft (X, Y, or Z), a figure shows the number of the 
measurement shafts of this direction, and that the 2nd alphabetic character performs measurement shows an 
alignment station (M) and a lighting station (E). With the operation gestalt of drawing 9 , in accordance with 
three measurement shafts, measurement is performed in both the direction of X, and the direction of Y, and 
two Z measurement is performed. The interferometer unit 330 is used for Y measurement of a projection 
station. Although the same reference number shows the interferometer unit with which a projection station 
and a measurement station correspond, the reference number of the interferometer imit of a measurement 
station attaches prime. 

Since two substrate tables and a related electrode holder are moved to a projection station and its reverse 
ft-om the measurement station of lithography equipment, two substrate tables are fixable to a common 
rotating type arm during this migration so that a substrate can be carried to a measurement station or a 
projection station through a common revolution. However, in order to perform migration between stations, 
driving separately is desirable [ a substrate table ] so that rectilinear motion may be carried out in respect of 
XY. Drawing 10 shows how the substrate electrode holders 111 and 113 and the table (not shown) of 
relation move to the projection station 300 and the measurement station 310 in this case. In this drawing, 
SITl, SIT2, SIT3, and SIT4 show four different situations fi-om the left to the right. In SITl, the substrate 
which has the substrate electrode holder 1 1 1 in the projection station 300, and has it on this electrode holder 
is illuminated, the substrate electrode holder 1 13 is in the measurement station 310, and the substrate in this 
electrode holder is measured. In SIT2, the lighting process and the measurements process were completed 
and it has come out of the station where two substrate electrode holders correspond. In SIT3, two substrate 
electrode holders pass each other, the substrate electrode holder 111 is in the way to the measurement station 
310, and the substrate electrode holder 1 13 is in the way to the projection station 300. In SIT4, it is located 
in the projection station 300, and after the substrate electrode holder 111 removes the 1st substrate and 
forms a new substrate, on the other hand, it is arranged at the measurement station 3 1 0 so that measurement 
can be performed with this substrate, so that the substrate electrode holder 113 can illuminate the substrate 
on this electrode holder. 

The new approach of measuring the height and location of a substrate field has been described in relation to 
the photolithography equipment which manufactures IC structure. However, this approach can be used also 
for the photolithography equipment which manufactures other structures, such as structure of advice and the 
detection pattern of the structure of integrated optics or a planar optical system, and magnetic domain 
memory, or a liquid crystal display panel. Radiations other than luminous-radiation lines, such as an ion 
radiation, an electron emission line, or X point radiation, can be used for an approach, and it can use them 
for other lithography equipments which reduce a mask pattem, or are not reduced but are picturized on a 
substrate. Not only the image formed by the projection system but a contiguity image is sufficient as an 
image. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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